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Materials and Methods

General Remarks.
All manipulations were performed in a Glovebox MB Unilab produced by MBraun or using standard Schlenk techniques [S1] under an inert atmosphere of purified Argon (purchased from Westfalen AG) or dried, oxygen-free nitrogen. Dry, oxygen-free solvents (drying agents in brackets;
[CaH 2 ]: C 6 D 5 Br, CH 2 Cl 2 , C 6 H 5 F, 1,2-C 6 H 4 F 2 , [sodium] : n-hexane,
[sodium/benzophenone]: Et 2 O were employed. Pentane (Aldrich) was dried employing a Grubbstype column system (Innovative Technology), degassed and stored over molecular sieves (4 Å) in the glovebox. Deuterated benzene (C 6 D 6 ) was purchased from Sigma-Aldrich and distilled from sodium prior to use. Deuterated dichloromethane (CD 2 Cl 2 , ampoule) was purchased from SigmaAldrich and stored over molecular sieves for at least two days prior to use. Reagents such as Ph 2 PH, Cy 2 PH, t-Bu 2 PH and Bz 2 O were purchased from Aldrich chemical company and distilled prior to use. B(C 6 F 5 ) 3 was purchased from Boulder Scientific and used without further purification. Cyclohexyl vinyl ether (TCI) was stored for 16 h over molecular sieves (4 Å) in the glovebox before use. Reagents 1-(tert-butoxy)-4-fluorobenzene [S2] and trityltriflate [S3] were synthesized following literature known procedures. All glassware was oven-dried at temperatures above 180°C prior to use. NMR spectra were measured at 26 °C on a Bruker AVANCE 400 MHz or a Varian 500 MHz spectrometer equipped with an HFX AutoX triple resonance indirect probe (used for 13 C{ 1 H, 19 F} experiments). All 13 C NMR spectra were exclusively recorded with composite pulse decoupling. Assignments of the carbon atoms in the 13 C spectra were performed via indirect deduction from the cross-peaks in 2D correlation experiments (HMBC; HSQC).
Chemical shifts were referenced to δ TMS = 0.00 ppm ( 1 H, 13 C) or externally ( 31 P, 11 B and 19 F NMR experiments were referenced to 85% H 3 PO 4 , BF 3 (OEt 2 ), and CFCl 3 , respectively).
Chemical shifts (δ) are reported in ppm. Coupling constants (J) are reported in Hz. Assignments of individual resonances were done using 2D techniques (HMBC, HSQC, HH-COSY) when necessary. Elemental analyses (C, H, N) were performed at the University of Toronto employing a Perkin Elmer 2400 Series II CHNS Analyzer. Mass spectra where recorded on a Thermo Scientific Orbitrap LTQ XL at the Organisch Chemisches Institut, University of Münster, Germany. Parent cations were separated and fragmented using appropriate potentials in order to obtain exact masses of the fragment-cations.
X-ray Diffraction Studies
Single crystals were coated with Paratone-N oil, mounted using a glass fibre pin and frozen in the cold nitrogen stream of the goniometer. Data sets were collected either on a Bruker AXS APEX Bruker APEX II CCD diffractometer was equipped with a rotation anode at 153(2) K using graphite-monochromated MoKα radiation (λ = 0.71073 Å) with a scan width of 0.3°. The Bruker SMART CCD diffractometer was equipped with a rotation anode at 153(2) K using graphitemonochromated CuKα radiation (λ = 1.54178 Å) focused with a Goebel mirror system and was operated with a scan width of 0.5°. In some cases, data collection strategies were determined using Bruker Apex software and optimized to provide >99.5% complete data to a 2θ value of at least 55°. Data reduction was done using the Bruker SMART [S4] software package. Data sets were corrected for absorption effects using SADABS routine (empirical multi-scan method).
Structure solutions were found with the SHELXS-97 package using the direct method and were refined with SHELXL-97 [S5] against F 2 using first isotropic and later anisotropic thermal parameters for all non-hydrogen atoms. Hydrogen atoms bonded to carbon atoms were generated with idealized geometries and isotropically refined using a riding model. The locations of the largest peaks in the final difference Fourier map calculation as well as the magnitude of the residual electron densities in each case were of no chemical significance. Further details are given in tables S1 and S2 (pages S17 and S18). ether (0.047 g, 0.370 mmol) in pentane (3 mL) was then added to the same vial over 5 minutes.
S2. Syntheses and
The solution gradually became pale-pink and precipitate was observed. The mixture was allowed to stir overnight. The precipitate was allowed to settle and the solution was decanted. The palepink precipitate was collected and dried in vacuo (80 %). 
H NMR
S2.3. Synthesis of [t-Bu 3 PH][p-C 6 H 4 FOB(C 6 F 5 ) 3 ] (3)
In the glove box, a 20 mL vial equipped with a stir bar was charged with a solution of B(C 6 F 5 ) 3 (0.379 g, 0.740 mmol) in pentane (10 mL), then a solution of 1-(tert-butoxy)-4-fluorobenzene (0.124 g, 0.740 mmol) in pentane (3 mL) was added. After 5 min, a solution of t-Bu 3 P (0.149 g, 0.740 mmol) in pentane (2 mL) was added dropwise over 10 min at ambient temperature. The solution gradually became pale-yellow and the formation of a white precipitate was observed. After 5h stirring at room temperature, the solvent was reduced in vacuo to yield a white precipitate that was collected (88 %). 
H NMR
S2.4.4. Preparation of FLP system 4
A solution of t-Bu 2 PH (1.462 g, 10.00 mmol, 1.0 eq.) in 1,2-C 6 H 4 F 2 (10 mL) was added dropwise to a solution of Trt [OTf] (4.316 g 11.00 mmol, 1.1 eq.) in 1,2-C 6 H 4 F 2 (50 mL) within 10 min at -30°C. In the course of the addition the initial red reaction mixture turned yellow. The reaction mixture was stirred for 5 min at -30°C and warmed to ambient temperature. n-Hexane was added (50 mL)
leading to the formation of a yellow precipitate. The supernatant was removed and the residue was washed with n-hexane (2 x 15 mL) and dried in vacuo yielding 4 as a colourless, microcrystalline solid (5.150 g, 96%). Single crystals of 4, suitable for X-ray single crystal structure determination, were obtained by diffusion of n-hexane into a CH 2 Cl 2 solution at -35°C. 
H NMR (CD
S2.4.5. Isomerization of 4 to 4'
A solution of 4 (269 mg, 0.50 mmol, 1.0 eq.) in CH 2 Cl 2 was stirred at ambient temperature. The formation of 4' can be explained by the phosphane-induced isomerization in scheme S1.
[OTf] Ph A deprotonation of 4 by t-Bu 2 PH proceeds either at the phosphonium moiety (pK a t-Bu 3 PH + :
11.4) to give phosphane intermediate I- 1 (I) or at the carbon atom in α-position (compare pK a Ph 3 P-CH 2 -CH=CHPh + : 15.6). [12] The latter would result in the formation of ylidenephosphorane intermediate I-2 (II). Several resonance structures rendering the delocalization of the formal negative charge of I-2 on the six-membered rings of the trityl-group and the central carbon atom are feasible (e.g. I-3). The two-fold phenyl-substituted carbon atom is assumed to constitute the most basic side. Thus, protonation of I-2 occurs at this position yielding isomerization product 4'.
The catalytic amounts of t-BuP 2 H required for this isomerization reaction form via the equilibrium dissociation of 4 into t-Bu 2 PH and Trt[OTf] (II). This is supported by a significantly accelerated isomerization of 4 to 4' in the presence of additional t-Bu 2 PH. 
S2.4.6. Isomerization of 4 to 4' in the Presence of t-Bu 2 PH
S2.5.2. Reaction of 4 and THF.
A solution of t-Bu 2 PH (9.25 μL, 0.05 mmol, 1.0 eq.) and THF (16.2 μL, 0.2 mmol, 4.0 eq.) in From this mixture, 5 was precipitated as a colorless material by careful addition of n-pentanes.
The supernatant was removed and the residue was washed with n-pentanes and dried in vacuo giving 5 in 98% yield (44 mg). From mixture C, compound 6 was precipitated as a colorless material by careful addition of npentanes. The supernatant was removed and the residue was washed with n-pentanes and dried in vacuo giving 6 in 91% yield (41 mg). 
S2.5.7. Characterization Data of 6 ([B(C
S2.6. Reaction of 4 (X = B(C 6 F 5 ) with ethers, thioethers and amines
Dibenzylether (99.1 mg, 0.5 mmol, 10 eq), tetrahydrothiophene (44.1 mg, 0.5 mmol, 10 eq.), tetrahydropyran (43.1 mg, 0.5 mmol, 10 eq.), N-methyldiphenylamine (91.6 mg, 0.5 mmol, 10 eq.), diethylsulfide (45.1 mg, 0.5 mmol, 10 eq.) was added to t-Bu 2 PH (7.3 mg, 0.05 mmol, The same procedure as above was performed for the reaction with 5,6-Dihydro-4-methoxy-2H-pyran (5.7 mg, 0.05 mmol, 1 eq.) with 2.0 eq. addition of t-Bu 2 PH (14.6 mg, 0.10 mmol, 2.0 eq.) in C 6 D 5 Br (0.3 mL).
Reaction with dibenzylether: n-Hexane (2 mL) was added to the solution resulting in a pale orange crude oil that was washed once again with n-hexane (2 mL). The crude product was dissolved in CD 2 Cl 2 and characterized by NMR spectroscopy. The product was present in 87%
yield while the remainder of the mixture consisted of FLP isomer 4' and t-Bu 2 PH 2 + . Overall formation of the desired product 7 is approximately 79%.
Reaction with tetrahydropyran:
After complete consumption of FLP 4, the tetrahydropyran was removed under vacuum and the brown crude oil was dissolved in CD 2 Cl 2 and characterized by NMR spectroscopy. The desired product 8 was formed in 37% yield while the remainder of the mixture consisted of FLP isomer 4' and t-Bu 2 PH 2 + .
Reaction with 5,6-dihydro-4-methoxy-2H-pyran: After complete consumption of FLP 4, remaining substrate was removed under vacuum and the brown crude oil was dissolved in CD 2 Cl 2 and characterized by NMR spectroscopy. The desired product 9 was formed in 72% yield while the remainder of the mixture consisted of FLP isomer 4' and t-Bu 2 PH 2 + .
Reaction with tetrahydrothiophene: After complete consumption of FLP 4, n-Hexane (2 mL) was added to the solution resulting in a pale pink crude oil that was washed once again with nhexane (2 mL). The crude product was dissolved in CD 2 Cl 2 and characterized by NMR spectroscopy. The product was present in 70% yield while the remainder of the mixture consisted of FLP isomer 4' and t-Bu 2 PH 2 + . Overall formation of the desired product 10 is approximately 63%.
Reaction with diethylsulphide:
After complete consumption of FLP 4, remaining substrate was removed under vacuum and the brown crude oil was dissolved in CD 2 Cl 2 and characterized by NMR spectroscopy. The desired product 11 was formed in 38% yield while the remainder of the mixture consisted of FLP isomer 4' and t-Bu 2 PH 2 + .
Reaction with N-methyldiphenylamine: After complete consumption of the FLP 4, n-Hexane (2 mL) was added to the solution resulting in a brown crude oil that was washed once again with n-hexane (2 mL). 
Preparation of 13 -15
t-Bu 2 PH (1.462 g, 10.0 mmol, 1.00 eq.) in C 6 H 4 F 2 (10 mL) was added dropwise to a solution of 153 (1) 153 (1) 153 (1) 153 (1) 
